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&' % Discoveries since the start of the millennium have revealed
& Northwest  the importance of complex hierarchical assembly pathways
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‘??f/ Dynamic processes leading to self-organization at liquid-
raciic  SOlId interfaces underlie synthesis of of many materials
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Synthesis by oriented Self-assembly of Nucleation of crystalline
attachment (OA engineered proteins heterostructures
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Oriented attachment is driven by direction-specific v
L racific  fOrces that must overcome significant hydration barriers £5
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Dipole-dipole interactions can provide face
Pacific selectivity and long-range forces and torques
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~7~ We designed a helical repeat protein to interface  shuai |2
Rameest With mica through carboxyl binding to cation sites  Zhang S
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‘?’/ Introduction of protein-protein interactions generates new phases
Northwest o o
Dimeric plus trimeric

Pyles et al, Nature 571 (2019); Zhang et al. Adv. Mater. 1905784 (2020)



- Effects of surface, salt, and inter-rod interactions
Paciic reflect entropic drivers of colloid crystallization
Northwest
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“ \vy/ High-speed, atomically-resolved AFM reveals
pacific ¢ Lhree stages of gibbsite film formation on mica
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\a/ We are using using AFM-based fast force mapping
Northwest (FFM) to investigate interfacial solvent structure
Fast force mapping
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The outcome is a 3D atomic-level map of interfacial
Pacific solvent that is correlated with specific lattice sites

Northwest
amics with silica tip
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W/ Essential challenge is to understand collective outcome of

Pacific
Northwest
NATIONAL LABORATORY

1) How do we deconvolve entropic terms associated with
solvent from specific interactions between chemical
moieties, electrostatics, and van der Waals forces?
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xgg/ My SC Distinguished Scientists Fellow project will address
et these challenges for three interfacially controlled systems

Mineral films at Lattice-matched lon separation
charged interfaces synthetic proteins membranes
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http://wwvvl.lsb.a.u/at
er/protein_hydration.html

Collaborators
University of Washington: Lilo Pozzo (Neutron reflectivity),
David Baker (Protein design), Jim Pfaendtner (Simulations)
Argonne Nat’l Laboratory: Paul Fenter (X-ray reflectivity)
UC Riverside: Younjin Min (Streaming potential)

Outcome: Quantitative, mechanistic picture of relationships between substrate, water
structure, solute distribution and resulting interfacial dynamics and organization
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